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In this work, we study the existence of periodic solutions for the following differential equations
For example:
In ( 
where
In (2004), Arendt gave necessary and sufficient conditions for the existence of periodic solutions of the following evolution equation.
where A is a closed linear operator on an UMD-space Y.
In (2016), Sylvain Koumla, Khalil Ezzinbi, Rachid Bahloul established mild solutions for some partial functional integrodifferential equations with finite delay in Frchet spaces
This work is organized as follows : After preliminaries in the second section, we give a main result and the conclusion.
Vector-valued Space and Preliminaries
Let X be a Banach Space. Firstly, we denote By T the group defined as the quotient R/2πZ. There is an identification between functions on T and 2π-periodic functions on R. We consider the interval [0, 2π) as a model for T .
Given 1 ≤ p < ∞, we denote by L p (T; X) the space of 2π-periodic locally p-integrable functions from R into X, with the norm:
For f ∈ L p (T; X), we denote byf (k), k ∈ Z the k-th Fourier coefficient of f that is defined by:
For 1 ≤ p < ∞, the periodic vector-valued space is defined by.
Let S(R) be the Schwartz space of all rapidly decreasing smooth functions on R. Let D(T) be the space of all infinitely differentiable functions on T equipped with the locally convex topology given by the seminorms
. In order to define Besov spaces, we consider the dyadic-like subsets of R: 
Main Result
For convenience, we introduce the following notations:
Definition 0.4. : Let 1 ≤ p, q < ∞ and s > 0. We say that a function x ∈ B s p,q (T; X) is a strong B s p,q -solution of (0.1) if
p,q (T; X) and equation (0.1) holds for a.e t ∈ T.
We prove the following result. 
Now, we are going to show that
By hypothesis we have, {N k } k∈Z and {S k } k∈Z are bounded. Then We have
On the other hand, we have 
(k) for all k ∈ Z, It follows from the identity
For the uniqueness we suppose two solutions u 1 and u 2 , then u = u 1 − u 2 is strong L p -solution of equation (0.1) corresponding to the function f = 0, taking Fourier transform, we get (k 4 I − A)û(k) = 0, which implies thatû(k) = 0 for all k ∈ Z and u(t) = 0. Then u 1 = u 2 . The proof is completed.
Conclusion
We are obtained necessary and sufficient conditions to guarantee existence and uniqueness of periodic solutions to the equation 
